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Elucidation of molecular mechanism of immune evasion in malignant lymphoma
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In this study, to examine how malignant lymphoma cells can escape from the
immune system, our established mouse lymphoma model was analyzed. We found that Fas expression is
downregulated in lymphoma cells, and that restoration of Fas expression by CD40 signal activation in

lymphoma cells induces apoptosis triggered by cytotoxic T cells expressing Fas ligand. Furthermore,
certain human lymphoma cell lines that highly express a member of Survivin family Livin show
resistance to Fas-mediated apoptosis. Given that high expression of Livin is associated with poor
prognosis in Non-Hodgkin®s lymphoma patients, targeting Livin is a new therapeutic strategy for
malignant lymphoma to restore anti-tumor immune activity by Fas-mediated apoptosis.

Fas Livin



BL

B
B
B
PD1-PDL1
HLA
B

DLBCL

GCB

DLBCL

invitro

invivo

Ink4a/Arf

ex Vvivo

X

GCB
MYC

MYC
Fas

GCB

Fas

shRNA
MYC

Fas

GCB

Fas

Fas

Fas

Fas

CTL

Fas

Fas
Fas

Fas

T CTL

FasL
CTL

Fas
Fas

CD8 T
CD8
FasL CD8

CD8 T

Fas

Fas
DNA
HDAC

Fas

Fas



CD40L CD40 Fas
CD40
PI3K, NFkB,
MAPK Fas
Fas
FasL
CD40
Fas
BL:4
DLBCL:9 Fas
84%
Fas
CD40L CD40
1
Fas FasL
FasL
Fas
FasL
Bcl Survivin
Livin Survivin
BL DLBCL
Livin
Fas
Livin Fas
Livin Fas
shRNA
Livin
Fas
Livin BV6
Fas
Livin Fas
Fas-FasL
Fas CD40
Fas GCB
CD40
Fas
Fas
Livin Fas

Livin

CD20
Fas

CD40
Fas-FasL

Livin

12
Semba T*, Sugihara E*t , Kamoshita N,
Ueno S, Fukuda K, Yoshino M, Takao K,
YoshikawaK, lzuharaK, Arima', Suzuki M,
Saya H. A periostin antisense oligonucleotide
suppresses bleomycin  -induced formation
of a lung premetastatic niche for melanoma.
Cancer Sci. 2018. in  print. doi:
10.1111/cas.13554. *equally contributed,
T corresponding author.
Saito Y, Onishi N, Takami H, Seishima R,
Inoue H, HirataY, Kameyama K, Tsuchihashi
K, Sugihara E, Uchino S, Ito K, Kawakubo H,
Takeuchi H, Kitagawa Y, Saya H, Nagano O.
Development of a functional thyroid model
based on an organoid culture system.
Biochem Biophys Res Commun. 2018 Mar
4;497(2):783-789. doi:
10.1016/j.bbrc.2018.02.154.
Huang M, Inukai T, Miyake K, Tanaka Y,
Kagami K, Abe M, Goto H, Minegishi M,
Iwamoto S, Sugihara E, Watanabe A,
Somazu S, Shinohara T, Oshiro H, Akahane
K, Goi K, Sugita K. Clofarabine exerts
antileukemic

activity against



cytarabine-resistant B-cell precursor acute

lymphoblastic ~ leukemia  with  low
deoxycytidine kinase expression. Cancer
Med. Cancer Med. 7(4):1297-1316. 2018.
doi: 10.1002/cam4.1323.

: MYC

MYC
2018.
http://jglobal .jst.go.jp/public/201802252776
206904

Ishizawa J, Sugihara E, Kuninaka S, Mogushi
K, KojimaK, Benton CB, Zhao R, Chachad
D, Hashimoto N, Jacamo OR, QiuY, Yoo Y'S,
Okamoto S, Andreeff M, Kornblau MS, Saya

, 36(4):494-500,

H: FZR1 lossincreases sensitivity to DNA
damage and consequently promotes murine
and human B cell acute leukemia, Blood,
129(14):1958-1968, 2017. doi:
10.1182/blood-2016-07-726216.

Kamel W, Sugihara E, Nobusue H,

Y amaguchiS-lwai S, Onishi N, Maki K,
Fukuchi Y, Matsuo K, Muto A, SayaH,
Shimizu T. Simvastatin-induced apoptosisin
osteosarcoma cells: akey role of
RhoA-AMPK-p38 MAPK signaling in
antitumor activity. Mol Cancer Ther.
16(1):182-192, 2017. doi:
10.1158/1535-7163.M CT-16-0499.

Thanee M, Loilome W, Techasen A,
Sugihara E, Okazaki S, Abe S, Ueda S,
Masuko T, Namwat N, Khuntikeo N,
Titapun A, Pairojkul C, SayaH, Y ongvanit
P. CD44 variant-dependent redox status
regulation in liver fluke-associated
cholangiocarcinoma: atarget for CCA
treatment. Cancer Sci. 107(7):991-1000,
2016. doi: 10.1111/cas.12967.

FukayaR, Ohta S, Yaguchi T, Matsuzaki Y,

10.

11.

12.

1

Sugihara E, Okano H, SayaH, Y utaka
Kawakami Y, Kawase T, YoshidaK, Toda
M. MIF isan essentia factor in
tumorigenicity and maintenance of brain
tumor-initiation cells. Cancer Res.
76(9):2813-2823. 2016. doi:
10.1158/0008-5472.CAN-15-1011.

Kakehashi A, Ishii N, SugiharaE, Min G,
Saya H, Wanibuchi H. CD44v9 is a potential
biomarker of tumor initiating cells predicting
survival outcome in HCV-positive patients
with resected HCC. Cancer Sci.
107(5):609-618, 2016. doi:
10.1111/cas.12908.

Adachi T, Kobayashi T, SugiharaE,
YamadaT, IkutaK, Pittaluga S, SayaH,
Amaga M, Nagao K. Hair follicle-derived
IL-7 and IL-15 mediate skin-resident
memory T cell homeostasis and lymphoma.
Nat Med. 21(11):1272-1279, 2015. doi:
10.1111/cas.12908.

FukudaK, Sugihara E, Ohta S, IzuharaK,
Funakoshi T, Amagai M, SayaH. Periostin
IsaKey Niche Component for Wound
Metastasis of Melanoma. PLoS One.
10(6):€0129704, 2015. doi:
10.1371/journal.pone.0129704.
Yamaguchi SI, Ueki A, Sugihara E, Onishi
N, Yaguchi T, Kawakami Y, Horiuchi K,
Morioka H, Matsumoto M, Nakamura M,
Muto A, ToyamaY, SayaH, Shimizu T.
Synergistic antiproliferative effect of
imatinib and adriamycin in platelet-derived
growth factor receptor-expressing
osteosarcoma cells. Cancer Sci.
106(7):875-882, 2015. doi:
10.1111/cas.12686.

6
Sugihara E, Hashimoto N, Osuka S, Ueno S,



Shimizu T, Okamoto S, Saya H. Livin
confers the resistance to
lymphoma-suppressive  barrier by Fas
restoration. 76 ,
2017 9 30 |,

Sugihara E, Hashimoto N, Osuka S, Ueno S,
Shimizu T, Okamoto S, Saya H. Targeting
Livin with Fas-signa restoration is a
potential  therapy for  Non-Hodgkin
Lymphomas. 78

, 2016 10 14

Sugihara E, Hashimoto N, Osuka S, Ueno S,
Shimizu T, Okamoto S, Saya H.
Development of a new mouse model for
mature B cell lymphoma and resistance to
Fas restoration-triggered apoptosis. The
58st annual meeting of American Society of
Hematology (ASH), 12/3/2016, San Diego,
USA.
Sugihara E, Hashimoto N, Ueno S, Shimizu
T, Saya H. New mouse lymphoma model
reveals the requirement for Fas
downregulation in initiation and
maintenance of lymphomacells. 74

2015 10 8

Sugihara E, Hashimoto N, Ueno S, Saya H.
New mouse model for mature B cell
lymphoma revealing requirement for Fas
downregulation in lymphomagenesis. 20th
Congress of European Hematology
Association (EHA), 6/11/2015, Vienna,
Austria

Sugihara E, Hashimoto N, Ueno S, Saya H.
Novel mouse model for mature B cell
lymphoma reveal s the requirement for Fas
downregulation in lymphomagenesis.

Annua meeting American Association for

Cancer Research (AACR), 4/18/2015,
Philadelphia, USA.

http://www.genereg.jp/

o

SUGIHARA ElJI

50464996



